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WHAT IS CLAIMED IS : 

1 \ 1 . A method for accessing data in a distributed database environment, 

2 compr^ig: 

3 receiving, with a client program, multiple requests for data from a database object 

4 satisfying spiK:ified search predicates from an application program, wherein each request 

5 includes a requfest for at least one row from the database object; 

6 transferring, with the cHent program, a database command and a rowset parameter 

7 indicating a maximum number of rows to return to a server program over a network if the 

8 requested row is not maintained by the client program; 

9 generating a da\a block with the server program including rows from the database 

10 object satisfying the search predicates in response to the database command, wherein the rows 

1 1 included in the data block ao not exceed the rowset parameter; 

1 2 transferring, with theVserver program, the data block to the chent program; and 

1 3 returning, with the cUent prognun, at least one requested row from the received data block in 

14 response to one request for the a\ least one row of data from the application program. 

V 1 2. The method of claimXl , wherein the multiple requests specify orientation 

2 information for a row from the database object satisfying the specified search predicates. 

^^x^ 1 3 . The method of claim 1 , wherein the server program maintains a maximum block 

2 size parameter, and wherein the data block ife further generated to not exceed the block size 

3 parameter. \ 

i/^ 1 4. The method of claim 1 , wherein the multiple requests received by the client 

2 program from the apphcation program comprise single-row fetch requests and the rows from 
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3 tliie database object that satisfy the search predicates are returned as part of a scrollable cursor 

4 created by the application program. 



1 \X 5\ The method of claim 4, further comprising: 

2 mamtaining, with the client program, a first pointer addressing a last accessed row from 

3 the received ol^ta block and a client cursor addressing a last requested row from the scrollable 

4 cursor; and 

5 incrementing the cUent cursor to an entry in the database object corresponding to the 

6 last row returned t(\the application program. 

1 ^ 6. The mMiod of claim 5, wherein the server program maintains a server cursor 

2 addressmg the last row fi^m the database object included in a last data block retumed to the 

3 client program. 

1 7 . The method ofVlaim 6, wherein the cUent program manages the client cursor to 

2 ensure that the correct row is retimed from the server in order to satisfy the cUent requests and 

3 wherein the client program is capara^e of sending a command to the server program to correct 

4 the server cursor position. 

1 8 . The method of claim 1 , vmerein the chent program and server program 

2 communicate using the Distributed Relational Database Architecture (DRDA). 



1 i/ 9. The method of claim 1 , wherem the search predicates are defined with a 

2 database cursor that provides a result table subse\of the database object that satisfies the 

3 search predicates. 
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1 '^'^^ 1 0. The method of claim 8, wherein the database command transferred by the client 

2 program comprises an open cursor command. 



1 ^ 1 L The method of claim 8, wherein the database command transferred by the chent 

2 program con;K)rises a continued request for rows from an open cursor. 

1 ^ 12. i^e method of claim 1 , further comprising: 

2 determining, with the client program, whether the data block includes less rows than the 

3 rowset parameter; 

4 determining, with the client program, a difference between the rowset parameter and a 

5 number of rows includedVi the data block if the data block includes less rows than the rowset 

6 parameter; and 

7 sending, with the client program, a command to the server program to transmit the 

8 difference of rows. 

1 13. A method for acceding data in a distributed database environment, 

2 comprising: 

3 receiving, with a client program)jnultiple requests for at least one row of data from a 

4 database object satisfying specified searclrff)redicates from an appUcation program, wherein 

5 each request includes a request for at least ols^e row from the database object satisfying the 

6 specified search predicates; 

7 transferring, with the client program, a database command and a rowset parameter 

8 indicating a maximum number of rows to retum to\ first server program over a network if the 

9 requested row is not maintained by the client prog 
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1 0 Njansferring, with the first server program, a database command and the rowset 

1 1 parameter\o a second server program over the network if the requested row is not maintained 

12 by the first server program; 

1 3 generatmg a first data block with the second server program including rows from the 

14 database object satisfying the search predicates in response to the database command, wherein 

1 5 the rows included in the first data block do not exceed the rowset parameter; 

1 6 transferring, yith the first server program, the first data block to the first server 

17 program; 

1 8 generating a second data block with the first server program including rows from the 

1 9 first data block, wherein Arrows in the second data block do not exceed the rowset 

20 parameter; 

2 1 transferring, with the firsl;^ server program, the second data block to the cUent program; 

22 and 

23 returning, with the client program, at least one requested row from the received data 

24 block in response to one request for thevat least one row of data from the application program. 



1 14. The method of claim 13, w^rein the first server program maintains a block 

2 Umit, wherein a number of rows the first serves^program includes in the second data block does 

3 not exceed the block limit. 



1 15. The method of claim 14, wherein generating the second data block with the first 

2 server program from the rows in the first data block consjpnses: 

3 adding rows from the first data block to the seconH data block until a size of the second 

4 data block reaches one of the rowset parameter or the block i^t; and 

5 buffering the rows in the first data block diat are not ad^ed to the second data block. 
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J 7. method of claim 13 whemin th. « \ 
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^ \l9. The method of claim 1 8, wherein the first and second block limits are less than 
the rowsk parameter size, further comprising: 

determining, at the client program, that the number of rows in the second data block is 
less than the rowset parameter size; and 

transmitting, with the cUent program, a command requesting further rows to include in 
additional data\blocks to send to the client program until the rowset parameter number of rows 
have been transferred to the cUent program. 
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1 20. The\method of claim 19, further comprising: 

2 transmitting, with the cUent program, a command to the first server program to clear 

3 pending data blocks fol^the rowset and pending rowset status. 

1 ^ 2 1 . The method of claim 1 9, wherein the first block Umit is less than the second 

2 block hmit and both are lesMian the Umit imposed by the rowset parameter, and wherein 

3 generating the second data block with the first server program further comprises: 

4 adding some of the rowi^ from the first data block to the second data block, up to the 

5 first block limit; and 

6 returning the second data blij^ck to the cUent program, and retaining any unsent rows 

7 firom the first data block. 



1 "^22. The method of claim 13, Wherein there are additional server programs between 

2 the first server program and second server program through which the rows from the database 

3 object are transferred. 
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1 23\ A system for accessing data in a distributed database environment, comprising: 

2 a computer database including at least one database object; 

3 a client computer; 

4 a serveAcomputer; 

5 a networK\enabling communication between the client computer and server computer; 

6 a client program executed by the chent computer to perform: 

7 (i) reviving multiple requests for data from a database object satisfying 

8 specified search predicates from an application program, wherein each request includes 

9 a request for at I^ast one row from the database object; 

1 0 (ii) transferring a database command and a rowset parameter indicating a 

1 1 maximum number of rows to retum to the server program over a network if the 

1 2 requested row is not maintained by the chent program; 

1 3 a server program executed by the client computer to perform: 

1 4 (i) generating a Wta block including rows from the database object satisfying 

1 5 the search predicates in response to the database command from the client program, 

1 6 wherein the rows includedW the data block do not exceed the rowset parameter; 

1 7 (ii) transferring the cmta block to the client program, wherein the cUent program 

1 8 returns at least one requested row from the received data block in response to one 

1 9 request for the at least one row of data from the application program. 

ru \ 

1 \/ ^ 24. The system of claim 23, wherein the multiple requests specify orientation 

2 information for a row from the database object satisfying the specified search predicates. 

1 2 5 . The system of claim 23 , wherein the server program maintains a maximum 

2 block size parameter, and wherein the data bloc!c\is further generated to not exceed the block 

3 size parameter. \ 
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1 26. The system of claim 23, wherein the multiple requests received by the cHent 

2 progkm from the application program comprise siagle-row fetch requests and the rows from 

3 the database object that satisfy the search predicates are returned as part of a scrollable cursor 

4 created by\the application program. 

1 27. \ The system of claim 26, wherein the client program fiirther performs: , 

2 maintair^ng a first pointer addressing a last accessed row from the received data block 

3 and a client cursoV addressing a last requested row from the scrollable cursor; and 

4 incrementing the cUent cursor to an entry in the database object corresponding to the 

5 last row retumed to me application program. 

1 ^ 28. The sys^m of claim 27, wherein the server program maintains a server cursor 

2 addressing the last row frc^m the database object included in a last data block retumed to the 

3 client program. 
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l/^ 29. The system ofclaim 28, wherein the cUent program manages the client cursor to 
ensure that the correct row is remmed from the server in order to satisfy the chent requests and 
wherein the cUent program is capable of sending a command to the server program to correct 
the server cursor position. 

30. The system of claim 23, wherein the chent program and server program 
communicate using the Distributed Relational Database Architecture (DRDA). 



1 



3 1 . The system of claim 23, wnerein the search predicates are defined with a 
database cursor that provides a result table siujset of the database object that satisfies the 
search predicates. 
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1 \ 32. The system of claim 3 1 , wherein the database command transferred by the 

2 cUent program comprises an open cursor command. 

1 11 33 . The system of claim 3 1 , wherein the database command transferred by the 

2 client program comprises a continued request for rows from an open cursor. 

1 j 34. \ The system of claim 23, wherein the cUent program further performs: 

2 determining whether the data block includes less rows than the rowset parameter; 

3 determining a difference between the rowset parameter and a number of rows included 

4 in the data block if me data block includes less rows than the rowset parameter; and 

5 sending a command to the server program to transmit the difference of rows. 

1 35. A system for accessing data in a distributed database environment, comprising: 

2 a distributed computing environment including at least one client program, first server 

3 program, second server program, and at least one database object; 

4 a network enabling commimication among the chent program, first server program, and 

5 second server program; \ 

6 means, performed by the qient program, for receiving multiple requests for at least one 

7 row of data from a database object satisfying specified search predicates from an application 

8 program, wherein each request includes a request for at least one row from the database object 

9 satisfying the specified search predicates^ 

1 0 means, performed by the client program, for transferring a database command and a 

1 1 rowset parameter indicating a maximum niimber of rows to return to the first server program 

1 2 over the network if the requested row is not mamtained by the client program; 
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1 3 Vneans, performed by the first server program, for transferring a database command and 

14 the rowset parameter to the second server over the network if the requested rov^ is not 

1 5 maintained by the first server program; 

1 6 meaks, perfomied by the second server program, for generating a first data block 

1 7 including rowk firom the database object satisfying the search predicates in response to the 

1 8 database command fi-om the first server program, wherein the rows included in the first data 

1 9 block do not exceVi the rowset parameter; 

20 means, perfpmied by the first server program, for transferring the first data block to the 

21 first server program; \ 

22 means, performed by the first server program, for generating a second data block 

23 including rows from the first data block, wherein the rows in the second data block do not 

24 exceed the rowset parameto^r; 

25 means, performed by first server program, for transferring the second data block to 

26 the cUent program; and \ 

27 means, performed by the cdient program, for returning at least one requested row from 

28 the received data block in response\p one request for the at least one row of data from the 

29 appUcation program. \ 

1 I 36. The system of claim 35, wkerein the first server program maintains a block limit, 

2 wherein a number of rows the first server program includes in the second data block does not 

3 exceed the block Umit. \ 

4 \ 
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1 \ 37. The system of claim 36, wherein the means for generating the second data 

2 block with the first server program firom the rows in the first data block fiirther performs: 

3 adamg rows firom the first data block to the second data block until a size of the second 

4 data block reaches one of the rowset parameter or the block limit; and 

5 bufferink the rows in the first data block that are not added to the second data block. 

y \ 

1 38. The system of claim 35, wherein the second server program maintains a block 

2 limit, wherein a numbo: of rows the second server program includes in the first data block 

3 fiirther does not exceed me block limit. 

1 ^ I / 39. The system of claim 35, wherein the first server program maintains a first block 

2 limit and wherein the second date block fiuther does not exceed the first block limit and 

3 wherein the second server program maintains a second block limit, wherein the first data block 

4 fiirther does not exceed the second block limit. 

^ ! 9 40. The system of claim 39\vherein the first block limit is greater than the second 

2 block Umit and both are less than the UmitVnposed by the rowset parameter, and wherein the 

3 means for generating the second data block with the first server program fi-om the rows in the 

4 first data block performs: \ 

5 adding all the rows from the first data block to the second data block, wherein the rows 

6 added to the second data block is less than the rowstet parameter; 

7 transmitting, with the first server program, a database command to the second server 

8 program requesting a shortfall of rows equal to the rowseroarameter minus the number of rows 

9 added to the second data block; \ 

1 0 receiving, with the first server program, a third data block from the second server 

1 1 program including the shortfall of rows; \ 
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1 2 \ adding rows from the third data block, up to the first block limit, to the pending second 

13 databl(\ck; 

14 r^eating the sending of a database command to the second server program and the 

1 5 receiving o^dditional rows until the first block limit is satisfied; and 



16 



returning the second data block to the client program. 



1^ 41. The system of claim 40, wherein the first and second block limits are less than 
the rowset parameteV size, fiarther comprising: 

means, performed by the chent program, for determining whether the number of rows in 
the second data block is\ess than the rowset parameter size; and 

means, performed by the first client program, for transmitting a command requesting 
fiirther rows to include in additional data blocks to send to the client program until the rowset 
parameter number of rows havfe been transferred to the client program. 



1 1^0 42. The system of claim 41, fijrther comprising: 

2 means, performed by the cUent program, for transmitting a command to the first server 

3 program to clear pending data blocks for the rowset and pending rowset status. 



1 ^ f 43 . The system of claim 41 , whe^in the first block limit is less than the second 

2 block Hmit and both are less than the Umit imposed by the rowset parameter, and wherein the 

3 means for generating the second data block with the first server program fiirther performs: 

4 adding some of the rows from the first data\|3lock to the second data block, up to the 

5 first block limit; and 

6 returning the second data block to the client program, and retaining any unsent rows 

7 from the first data block. 
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1 V4. The system of claim 35, ftirther comprising additional server programs between 

2 the first s^ver program and second server program through which the rows from the database 

3 object are trajisferred. 



1 1 45. iylultiple computer readable media including instmctions in a client program and 

2 server program tha\ communicate over a network to cause computers to enable access to data 

3 in a distributed database environment by: 

4 receiving, withNhe cUent program, multiple requests for data from a database object 

5 satisfying specified searcrk predicates from an appUcation program, wherein each request 

6 includes a request for at least one row from the database object; 

7 transferring, with the ohent program, a database command and a rowset parameter 

8 indicating a maximum number oY rows to return to the server program over a network if the 

9 requested row is not maintained by\{he cUent program; 

1 0 generating a data block with\he server program including rows from the database 

1 1 object satisfying the search predicates m response to the database command, wherein the rows 

1 2 included in the data block do not exceedNjie rowset parameter; 

1 3 transferring, with the server prograik, the data block to the client program; and 

14 returning, with the cUent program, at least oneo-equested row from the received data block in 

1 5 response to one request for the at least one row W data from the application program. 

1 ^ ^ 46. The multiple computer readable medi\of claim 45, wherein the multiple 

2 requests specify orientation information for a row from ^^e database object satisfying the 

3 specified search predicates. 
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1 ( ^ 47. The multiple computer readable media of claim 45, wherein the server program 

2 maintains aVaximum block size parameter, and wherein the data block is further generated to 

3 not exceed the block size parameter. 

1 ^ 48. 'Me mxiltiple computer readable media of claim 45, where^ 

2 requests received W the cUent program from the application program comprise single-row fetch 

3 requests and the rows from the database object that satisfy the search predicates are returned 

4 as part of a scrollable Wsor created by the application program. 

1 ^ 49. The mult^e computer readable media of claim 48, further comprising: 

2 maintaining, v^th the cUent program, a first pointer addressing a last accessed row from 

3 the received data block and a client cursor addressing a last requested row from the scrollable 

4 cursor; and \ 

5 incrementing the client ci^rsor to an entry in the database object corresponding to the 

6 last row retumed to the applicationWogram. 

1 50 The multiple computerVeadable media of claim 49, wherein the server program 

2 maintains a server cursor addressing the W row from the database object included in a last 

3 data block retumed to the client program. \ 

\ ^ 51. The multiple computer readaWe media of claim 50, wherein the client program 

2 manages the client cursor to ensure that the correct row is retumed from the server in order to 

3 satisfy the client requests and wherein the client program is capable of sending a command to 

4 the server program to correct the server cursor position. 
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The multiple computer readable media of claim 45, wherein the chent program 
and server program communicate using the Distributed Relational Database Architecture 
(DRDA). 

*^ 53. Th^ multiple computer readable media of claim 45, wherein the search 
predicates are defmed with a database cursor that provides a result table subset of the database 
object that satisfies the\search predicates. 



f/O I 54. The multiply computer readable media of claim 52, wherein the database 

2 command transferred by the Mient program comprises an open cursor command. 

1 55 . The multiple computer readable media of claim 45, further comprising 

2 determining, wdth the cUe^t program, whether the data block includes less rows than the 

3 rowset parameter; 

4 determining, with the client pk)gram, a difference between the rowset parameter and a 

5 number of rows included in the data blois?k if the data block includes less rows than the rowset 

6 parameter; and 

7 sending, with the chent program, a command to the server program to transmit the 

8 difference of rows. 
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^ ^ 56. Multiple computer readable mediaXincluding instructions in a chent program, 
first server program, and second server program thatYommunicate over a network to cause 
computers to enable access to data in a network distributed database environment by: 

receiving, with the chent program, multiple requests for at least one row of data from a 
database object satisfying specified search predicates from apphcation program, wherein 
each request includes a request for at least one row from the da^base object satisfying the 
specified search predicates; 
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8 \ transferring, with the cUent program, a database command and a rowset parameter 

9 indicating a maximum number of rows to return to the first server program over a network if the 

1 0 requested rbw is not maintained by the client program; 

1 1 transiferring, with the first server program, a database command and the rowset 

1 2 parameter to a second server program over the network if the requested row is not maintained 

13 by the first serverarogram; 

1 4 generating V first data block with the second server program including rows fi:om the 

1 5 database object satisiVing the search predicates in response to the database command, wherein 

1 6 the rows included in th\ first data block do not exceed the rowset parameter; 

1 7 transferring, with\ie first server program, the first data block to the first server 

1 8 program; 

1 9 generating a second da^a block with the first server program including rows firom the 

20 first data block, wherein the row^ in the second data block do not exceed the rowset 

2 1 parameter; 

22 transferring, with the first server program, the second data block to the chent program; 

23 and 

24 returning, with the chent programW least one requested row firom the received data 

25 block in response to one request for the at lekst one row of data firom the appUcation program. 



1 57. The multiple computer readable n^dia of claim 56, wherein the first server 

2 program maintains a block limit, wherein a number o^rows the first server program includes in 

3 the second data block does not exceed the block limit.^ 



1 
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( y 58. The multiple computer readable media of claun 57, wherein generating the 
second data block wdth the first server program fi'om the rows in^die first data block comprises: 
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3 adoirig rows from the first data block to the second data block until a size of the second 

4 data block reaches one of the rowset parameter or the block limit; and 

5 buffering the rows in the first data block that are not added to the second data block. 

1 ^ 59. TheViultiple computer readable media of claim 56, wherein the second server 

2 program maintains a Hock limit, wherein a number of rows the second server program includes 

3 in the first data block fuMier does not exceed the block limit. 

1 60. The multipWt computer readable media of claim 56, wherein the first server 

2 program maintains a first block limit and wherein the second data block further does not exceed 

3 the first block limit and wherein^he second server program maintains a second block limit, 

4 wherein the first data block flirtherv does not exceed the second block Umit. 

1 61. The multiple computer^eadable media of claim 60, wherein the first block limit 

2 is greater than the second block limit andboth are less than the limit imposed by the rowset 

3 parameter, and wherein generating the secoaid data block with the first server program from the 

4 rows in the first data block comprises: \ 

5 adding all the rows from the first data plock to the second data block, wherein the rows 

6 added to the second data block is less than the rowset parameter; 

7 transmitting, with the first server programXa database command to the second server 

8 program requesting a shortfall of rows equal to the rowset parameter minus the number of rows 

9 added to the second data block; \ 

1 0 receiving, with the first server program, a third data block from the second server 

1 1 program including the shortfall of rows; \ 

1 2 adding, with the fu^t server program, rows from the third data block, up to the first 

1 3 block Umit, to the pending second data block; \ 
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14 repeating the sending of a database command to the second server program and the 

1 5 receiving of additional rows until the first block limit is satisfied; and 

1 6 returning the second data block to the cUent program. 

1 62. Tlie multiple computer readable media of claim 55, v^herein the first and second 

2 block limits are lesk than the rov^set parameter size, fiirther comprising: 

3 determining,^ the client program, that the number of rows in the second data block is 

4 less than the rowset parameter size; and 

5 transmitting, with the client program, a command requesting fiirther rows to include in 

6 additional data blocks to senoNto the client program until the rowset parameter number of rows 

7 have been transferred to the client program. 

1 63 . The multiple computet readable media of claim 62, fiirther comprising: 

2 transmitting, v^th the cUent pro-am, a command to the first server program to clear 

3 pending data blocks for the rowset and pmding rowset status. 

1 64. The multiple computer readable media of claim 62, wherein the first block Umit 

2 is less than the second block limit and both are less than the limit imposed by the rowset 

3 parameter, and wherein generating the second data block with the first server program fiirther 

4 comprises: \ 

5 adding some of the rows fi-om the first data block to the second data block, up to the 

6 first block limit; and \ 

7 returning the second data block to the client progrtoi, and retaining any unsent rows 

8 from the first data block. \ 



